Summary
The device consists of a tube with a conical end, a base, and a movable stem. The rodent is anaesthetized lightly with ether and inserted quickly into the tube so that the head extends beyond the opening at the conical end, where cheeks, upper and lower incisors are secured to permit illumination and direct visual or microscopic examination of the palate, molars or gingiva.
One of the difficulties in using mice and other small rodents for experiments involving direct visual inspection of their molars and associated structures is the small size of their oral cavities. The access to the molars is complicated further by the presence of wide diastemas separating the incisors from the molars. Because of the very posterior location of the molars they are protected by the bordering cheeks, tongue and powerful muscles of mastication. To compound these difficulties, 4 razor-sharp incisors powered by strong muscles are always ready to strike.
Our inability to use successfully several devices designed to immobilize rodents and adapted for intraoral examination prompted the search for a device that would permit rapid and easy intraoral examination. A tubular device that can facilitate easy and rapid visual or microscopic examination of the molars and associated structures of rodents is described.
Materials and methods
The device described here was designed primarily for mice. It can be used also for other species (e.g. rats, hamsters, guinea-pigs) by appropriate modification in tube size. It consists of 3 basic parts (Fig. 1) ; the tube (A), the base (B) and a movable piece (C) within the base. The tube is prepared from a 50 ml conical testtube or from one of the plastic tubes covering 50 ml disposable syringes. The tube is cut at the apex of its conical part to provide an opening of 15 mm diameter. The opening diameter will obviously vary with size of animal; 15 mm diameter is adequate for a 20-22 g mouse. The edges of the opening are smoothed with fine sandpaper or other suitable method. On one side of the tube perforations of 5 mm diameter are made which avoid condensed perspiration from the animal by increasing air circulation. The tube is taped or glued to the base (B) on the side opposite to the openings (Fig. I) . Taping is preferred because tubes of different sizes designed to match the size of the newborn or adult mice can be interchanged easily.
The base is made from 3 slabs of rigid transparent plastic ( Fig manner to house the movable stem (Fig. 3C) . At the closed end of this plate a metal rod, 50 X 2 mm diameter, is inserted (Figs 2 and 3) . A 40 x 3 mm diameter steel spring is sleeved over the metal rod (Fig.  2e ). At this point one of the thinner clear plastic slabs is glued to the thick plate. The movable stem is then placed within the thick plate of plastic over the metal rod and against the spring. Finally, the remaining thin plate is glued over the assemblage so as to house the movable stem (Fig. 2) . The movable stem itself is cut from a 6 mm thick plate of clear rigid plastic in the form depicted in Fig.   3 . At the 'T' shaped end of the movable stem is placed a metal loop (Fig. 3b) made of stainless-steel orthodontic wire (0·3 mm diameter) secured by means of screw (Fig. 4c) and bent in the shape shown in Fig. 4 . This loop can also be constructed from a paper clip. The movable stem can slide back and forth inside of the base, but because of the springs it remains extruded about 25 mm beyond the end of the base and the edge of the opening at the conical end of the tube (Fig. 1) .
In addition to the basic parts A, Band C, 2 other elements are essential for use of the device. One is a 2 mm thick rubber band that is attached to the superior aspect of the tube (A) by means of tape to hold the mandibular incisors; it is placed so that when unextended it remains 10 mm short of the edge of the head opening of the tube. The other essential components are the symmetrical cheek retractors (Fig. 5 ) made of orthodontic wire (0·3 mm diameter) or a paper clip.
In operating the device, the rodent is first anaesthetized lightly with ether, and then held by the tail (if it has one) in a vertical position while the head is inserted into the tube until it extends through the conical end of the tube. The back of the animal must be directed toward the base of the device. The apparatus is placed in a horizontal position so that the metal loop or paper clip can be placed quickly over the upper incisors. The rubber band is then stretched out beyond the lower incisor area and held there while a small pair of forceps is placed through the opening of the rubber band to reach for the tongue and lower incisors, which are pulled through. This permits the rubber band to hold the mouth open. The tongue should extend slightly beyond the tips of the incisors (Fig. 6) . The small cheek retractors (Fig. 5) are used, and in this manner the palate, molars and gingivae are visible with the naked eye. If necessary, the device can be positioned easily on the stage of the dissecting microscope for observation. Fig. 6 illustrates the degree of visibility that can be achieved through the use of the device. H. (1964) . Methods in immunology, p. 18. New York:
Benjamin.
Discussion
The apparatus described here was devised because of our inability to achieve easy and satisfactory oral examination using published methods (Campbell, Garvey, Cremer & Sussdorf, 1964; Johanson, 1952; Sjodin, Dalmasso, Smith & Martinez, 1963) as well as simple aids such as plastic test-tubes and taping the animal to a small wooden board. Desiderata were rapid and simple placement of a lightly anaesthetized animal, unobstructed illumination and visual or microscopic examination of its palate and cheek teeth, secure and non-traumatic retention of the animal during examination and photography, and that the apparatus should be small enough to permit easy manipulation and yet allow the rapid removal of the animal.
Many of the difficulties encountered with the other holding devices tested arose either from the placement of the animal on the apparatus, or from the inability to maintain the animal still and properly positioned under the light. In the tubular device, however, movement inside the conical tube is very restricted. The fact that the head is maintained extruded through the opening at the apex of the tube by the action of the spring ensures minimal forward and backward movement by the animal, yet it is in a comfortable position lying on its back. There is no need for taping the animal thus avoiding hair or skin loss or damage. The small size of the device permits also the proper positioning under a light source or camera. This provides for clear observation of the area under inspection. The placement and removal from the apparatus is very rapid and there is no waste of time in taping or tying of the animal.
The tubular device described has proved to be reliable for intraoral examination of mice, rats, hamsters and guinea-pigs, even in the hands of inexperienced technical personnel.
